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Prescribed fire as generally used'in forest management, brings 
about a change in plant community composition and abundance. Past 
research suggests that these changes are related to fire intensity and 
aspect. This study compared vegetal abundance, species composition, 
aspect and fire severity, and estimated big game inhabitance of the areas. 
The study took place during the summers of 1967 and 1968 
throughout 10 locations in the Gold Creek drainage 17 miles northeast 
of Missoula, Montana. Uncut, cut and cut and burned stands were sampled 
in the Douglas fir - western larch - ponderosa pine type. 
It was concluded that harvesting a stand creates conditions 
favorable for an abundance of most browse species. These species were 
most abundant on sites that had been treated with prescribed fire of 
moderate intensity. Deer and elk inhabited the sites and adjacent 
stands during the summer but migrated during the winter. This indicated 
that managing stands over 4400 feet in elevation for winter range in the 
Gold Creek drainage is not practical. 
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INTRODUCTION 
In the forest environment, fire sometimes causes a loss of 
human life and property, deterioration of the soil, retarded tree 
growth and a profusion of undesirable plant species. On the other 
hand, it has beneficial effects which include reduction of fire 
hazard, creation of suitable sites for planting, reduction of stand 
stocking and creation of wildlife habitat. The adverse effects of 
fire have been emphasized and work has been mainly directed toward 
eliminating these from the forests. Beneficial results can be most 
easily obtained by controlled fires. 
Prescribed burning of logging slash can be used for wild­
life habitat management and can be employed to create an abundance 
of preferred forage species, provided proper conditions exist. 
Although there is a knowledge on the growth and reproduction 
requirements of preferred forage species, it is difficult to predict 
whether they will be present in the post-burn vegetal communities. 
On some burned areas there is a heavy invasion of these, on others 
they are only sparsely represented. Successional patterns are not 
only influenced by fire intensity but by such factors as soil, aspect, 
climate and preburn vegetation. 
Plants have specific requirements for their optimum growth 
and reproduction. A knowledge of these requirements for forage 
species is important for planning sound wildlife habitat management. 
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As examples, Seouler willow^ grows vigorously on moist stony soils on 
cool full-sunlight sites and prefers sites away from stream banks on 
slightly acid soils; serviceberry grows under almost all conditions, 
such as on rocky soils and fine soils near streams. 
The shrubs, forbs and grass species that invade an area 
after a fire are usually related to species present before burning. 
Exposure of the site by logging and fire or other factors encourage 
the germination of dormant seeds of snowbrush, currant and raspberry 
that are in the duff. Receptive seed beds are created by fire for 
wind-blown seeds of fireweed, senecio and thistle; fireweed and 
salal form new communities by spreading rhizomes. Willow, maple and 
serviceberry crown sprout after their stems are damaged or killed. 
Under some conditions habitat managers prefer low-intensity fires to 
severe ones because the latter "kill" seeds and root systems of 
forage plants present in the duff. 
In this study, data were collected to determine if a 
relationship existed between three relative intensities of fire in 
logging slash, aspect and the production of forage for game animals 
in the Douglas-fir/pinegrass association (13) of western Montana. 
Vernacular names are used in the text and scientific names are 
listed in Appendices C, D and E. 
Ob .1 actives 
1. To determine the relationship between intensity of fire, aspect 
and percentage canopy-cover of shrubs and forbs. 
2. To determine the utilization by mule deer (Odocoileus hemionus), 
white-tailed deer (O. virginianus) and elk (Cervus canadensis) 
of areas burned at different fire intensities. 
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CHAPTER I 
LITERATURE REVIEW 
Leopold (29) defines game management as "The art of making 
land produce sustained annual crops of wild game for recreational 
use." Komarek (26) adds that "The final and ultimate goal of wild­
life habitat management and wildlife management is the production of 
wildlife abundance." More research in the big game natural environ­
ment is needed to determine the effects of fire on animal populations. 
I believe, as other researchers do, that fire and logging 
are suitable game-management tools for creating openings in the stands 
which furnish food for many ungulates. Examples are found in the 
California chaparral and timbered areas of western Montana (27, 35, 44)» 
These areas were improved for game management by converting mature 
and decadent shrubs to a usable form, and by developing the preferred 
forage plants that were present (l). 
Further improvement can be attained by developing a proper 
balance between feeding and cover areas consistent with game popu­
lations (29)• The introduction of winter forage in the form of 
grasses, forbs and shrubs, and improving water supplies is another 
aid for range improvement (3). 
- 4 -
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Plant Succession after Clear-cut Logging 
and Fire 
After fire, stages of plant succession are set back. The 
intensity and frequency of fire determines the stage attained (23, 25, 
49). As the influence of fire intensity decreases on post-bum plant 
communities, macroclimate, soil and topography become increasingly 
important in determining plant cover and species composition (17)« 
Successional patterns of vegetation after fire were compared 
by Lyon and Stickney (31) on the Sleeping Child wildfire area of 
western Montana and the Neal Canyon simulated wildfire area of central 
Idaho. On the latter area, vegetal recovery was fast, soil erosion 
minimal and wildlife habitat greatly improved; on the former, recovery was 
slow, erosion significant and wildlife habitat virtually destroyed. Some 
of these results might have been predicted on the basis of pre-bum dif­
ferences in elevation, soil type, exposure and vegetation. 
Many pioneer plants have small seeds, frequently windbom, 
supplemented by rhizomes and crown buds, and easily invade exposed areas. 
Woody plants that have survived a fire reproduce slowly; invasion of 
annual herbaceous plants is high for the first two years after burning, 
and then decreases; perennials have a rapid rate of invasion for five years. 
In the Douglas fir region of western Washington and Oregon, 
shrub species on clear-cuts covered a greater percentage of unburned than 
of burned ground for five to seven years after logging (43). Subsequently, 
the difference decreased, and within 11 to 16 years coverage was similar. 
2 
In northeastern Oregon, Smith found that plant succession on burned 
2 Smith, J. Principal Plant Ecologist, U.S.F.S. D.A., LaGrande, 
Oregon. Personal communication. Letter, I968. 
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area differs from those on unburned ones. 
Plant succession and the history of game abundance on 
burned areas of northern Idaho were described by McKinney (32) and 
Norberg (38). They concluded that large numbers of big game animals 
are common after plant succession is set back by fire. The vegetal 
succession pattern after a wildfire was described by Klebenow (24) 
in the Rattlesnake Creek drainage of western Montana, He noted that 
as conifers increase in number and density^ browse species become 
less accessible and there were fewer plants. After 60 years, conifer 
and browse density was the same as before the fire, resulting in 
decreased deer populations. Ponderosa pine and Douglas-fir were the 
dominant tree species found on Klebenow's south aspect study areas. 
Pengelly (40) described the predominance of shrubs approxi­
mately six years after slash-burning a cut-over grand fir forest and 
the possible continuance of this site condition for the next 30 years. 
He agrees that prescribed burning of logged clear-cuts creates an 
environment conducive to big game browse establishment. 
Effects of Burning on Vegetation 
Fire may have different effects on the growth of plant 
species'. In northeastern Oregon, Hedrick^ observed that fire 
stimulates a valuable leguminous forage species, milk vetch, which is 
low in abundance in the absence of fire. He believes fire is 
3 Hedrick, D.¥. Professor of Range Management, Oregon State 
University, Corvallis, Oregon. Personal communication. Letter, 
1968. 
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essential to maintain sufficient forage productivity for both game 
and livestock in that area. Fire intensity determines the plant 
species that invade an area after burning and the amount of basal 
sprouting of some shrubs. It stimulates redstem ceanothus and 
snowbrush, both reputedly able to fix atmospheric nitrogen (20). 
Forage production is favored by burning, thus eliminating 
unpalatable herbaceous and woody plants and favoring reproduction of 
palatable shrubs by initiating rhizome, crown and root sprouting. 
Burning decreased density of palatable grasses (7, 22, 39) and in­
creased density of forbs (7, 39) in southern Idaho and western 
Montana. Moisture content was lower in grasses on the burned areas. 
This tended to cure earlier the grasses growing on the unburned 
areas. 
Nutritional Composition of Plants after Burning 
Ungulates eat a wide variety of shrubs, forbs and grasses, 
although most of them have a preferential diet. Animal nutrition 
value varies among plant species and is subject to seasonal changes 
(10, 11). Generally, the most palatable and nutritious forage is high 
in crude protein, minerals and nitrogen-free extracts. Actively 
growing-plant parts contain more water, minerals and crude protein 
than older uncropped growth. 
The crude protein content of forage plants increases after 
burning, then often decreases within six years (19). Taber and 
Dasmann (44)j in Lakeport County, California, found chamise returned 
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to its normal protein content about three years after burning. 
Initially, the high levels of protein in plants attributed to 
the fertilizing effect of ash deposited during burning. The protein 
level of vegetation was lower after fall burning than after spring 
burning, probably because some of the fertilizing ash was leached 
down through the soil by winter rains. 
Deer populations tend to increase following extensive 
forest fires, which can be attributed to improved nutritional quality 
of the range and increased availability of forage (l6, 46, kl)• 
Intensity of Burn 
No studies concerning plant succession on operational size 
logged clear-cuts have involved qualitative fire intensity values, 
mainly because of the high cost of instrumentation. Most investi­
gators have used relative intensity classifications of non, light, 
medium and severe-burn (34j 36, 45)• Such classifications should not 
be considered as plateaus of constant fire intensity, as there is a 
considerable range of intensity within a given level, but rather as 
the intensity of regions where the available fuel is approximately 
constant « 
4 
Steele defines severely-burned plots as showing mineral 
soil and discolored mineral soil due to excessive heat, and all 
branches and smaller materials and considerable amounts of the duff 
^ Steele, R.W. Associate professor of Forest Fire Science, 
University of Montana, Missoula, Montana. Personal communication. 
1967. 
eliminated. He characterized the light-burned plots as those having 
finger-size twigs present and partly burned duff. 
On the Pacific Coast Range, unburned plots had a higher 
shrub canopy-cover than burned plots; however, burned plots 
contained more usable forage species (34)» During the first few 
years after slash fire, herbaceous plants were unable to grow on 
the larger patches of severely burned soil, but they quickly invaded 
areas moderately or lightly burned. 
Effects of Burning Soil 
The effect of slash burning on soil is important. Fire 
modifies soil characteristics physically, biologically and chemically. 
Those that are intense reduce water retention and surface pore space, 
and moderate ones raise soil pH toward a more basic state, increase 
availability of potash and phosphoric acid to plants and improve 
percolation to the mineral soil (4, 5). 
Although stimulated tree and plant growth following fire 
is often observed and studies frequently show improved mineral 
nutrient conditions resulting from fire, the effects of fire are 
not necessarily beneficial. In some instances, the beneficial 
effects of moderate fires may be, and usually are, only short-range 
from a plant-growth standpoint. Severe repeated fires may produce 
both unfavorable chemical and physical effects on soil. 
Slash fires seldom result in large areas of severely 
burned soils, although patches occur where dry fuels are concentrated 
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(34, 36, 45)• Isaac (23) believes light or medium burns are usually-
beneficial; heavy or extremely hot burns are almost always damaging, 
and annual or biennial rebums are detrimental almost without exception 
on the west coast. 
The increased soil pH caused by slash burning could 
increase bacteria and molds that have an optimum developmental pH 
of 7.0 (36). Bacteria development increases with increased available 
nitrogen after burning (48). Nitrogen is a major food item in 
microbial nutrition, and as its supply becomes depleted, microbial 
activity slows to an equilibrium minimum because the nitrogen becomes 
extensively immobilized in microbial protein. Since soil heating 
by fires is seldom at a lethal level except very close to the surface, 
biological effects are mostly bound in with the environmental changes 
following fire. As with other fire relationships, effects are highly 
variable. Repeated fires may reduce the number of soil organisms 
near the surface. Increased average soil temperatures following 
burning can increase the number of organisms present. Chemical 
effects may also stimulate biological activity. However, some 
researchers believe the total biological effects of burning on the 
soil are of minor importance (14)• 
Fire can be enormously destructive when out of control; 
therefore, its regulated use should not be precluded in deer manage­
ment where other forest values are not endangered (30). 
CHAPTER II 
DESCRIPTION OF STUDY AREAS 
The study area encompassed the Gold Creek and East Twin 
Creek which enter the Blackfoot River about 10 miles upstream from 
Bonner, Montana, approximately 47°N latitude and 114°W longitude. 
Bonner is approximately seven miles northeast of Missoula (Appendix A 
shows a map of the Gold Creek drainage with study areas indicated; 
Appendix H, Table 10 gives physical character and location of clear-
cut study areas, and Appendix K gives a detailed description of 
physiographic features of each area). 
The soils originating from alluvial or glacial deposits are 
mainly brown podzolic. Coarse fragments associated with these soils 
are mainly red and green argillite and quartzite (42). Slopes range 
from 10 to 30 per cent, aspects are north, east or south and ele­
vations 4400 up to 5100 feet. 
Areas for investigation were established in cut-over and 
adjacent uncut stands after examination of aerial photographs for 
topography, aspect and timber type. The clear-cuts were burned in 
the fall between 1961 and I964 when the slash was between 3 and I4 
months old. Timber harvested ranged from 13,233 to 24,320 board feet 
per acre (Appendix B, Table ?). 
Pre-logged stands were dominated by Douglas fir and western 
larch; ponderosa and lodgepole pine were the major serai species. 
- 11 -
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The understory shrubs and forbs were mainly from the heath family and 
the most frequent grass was pinegrass. Sedges were present in small 
I 
quantities (Appendix D). 
Post-logged study areas were restocked from a natural seed 
source. The shrubs included browse species and the forbs were mainly 
perennials and annuals. Pinegrass was the most abundant grass and 
elk sedge dominated the sedge community (Figures 1-6, Appendix C and 
Appendix G, Table 9)• 
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Figure 1 A general view of ID-?. This clear-cut was categorized 
severe-burn. 
Figure 2 A general view of ID-18 from one of the two benches. 
Notice the taller browse species in the background and 
the snowbrush, snowberry and the large amounts of pine-
grass in the foreground. This clear-cut was classed 
light-burn. 
— 1/J. — 
Figure 3 A general view of ID-4. It was classed non-bum. Note 
accumulation of slash, residual fir, and height of shrubs. 
Snags in the background are from a previous fire. 
Figure 4 Close-up of deadfalls. Forage within deadfall areas is 
often inaccessible to big game animals. 
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Figure 5 A general view of ID-16. This clear-cut was burned 
during the I96I Gold Creek wildfire; it was brush 
piled and burned. Notice the distinct separation 
between the wildfire area and the treated area. Also 
note the snowbrush in the foreground. 
Figure 6 Looking down from the top of ID-?. Study areas at high 
elevation had over 40 inches of snow during the winter 
of 1967-1968, 
CHAPTER III 
I4ETH0DS 
Field Methods 
Study areas were selected, transects and sample plots 
established, and data collected between August and October, 196?. 
Every two weeks, throughout the winter, snow depths were measured, 
big-game tracks observed and ecological data were recorded at each 
study area. During May, 1968, uncut stands adjacent to the clear-
cut areas were sampled. 
Selection of each area was based on cover type, treatment 
after logging, date of burning, aspect and location as determined from 
aerial photographs and ground observations. All clear-cut study areas 
were approximately the same age and within the same general area. 
Treatment was either non-burned or prescribed burned except ID-16, 
which was burned during the 1961 Gold Creek Wildfire. 
Grazing of areas by cattle was noted by observing their 
presence or by indirect indications such as fecal groups. Areas grazed 
frequently were excluded from this study. 
Sampling techniques were designed to give a quantitative 
description of vegetal abundance, a qualitative description of vegetal 
composition, an estimation of big-game abundance and a relative 
measurement of burn intensity. 
— l6 — 
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On each clear-cut, a parallel system of transects with a 
variable (10-20) nimiber of sample points (the points are the bottom left 
corner of the sample plots) along each were established. The transects 
were directed uphill and spaced at intervals of one-fifth the width of 
the clear-cut. Each transect was on a predetermined bearing; number one 
was the farthest to the left and number five the farthest to the right. 
At each point on a transect, two sample plots were established. 
Forbs, grasses and shrubs percentage canopy-cover of plots was estimated 
at the same points. Plot size for forbs, grasses and grass-like plants was 
2x2 feet and for shrubs 2x8 feet or 4 x 12 feet. The sample plot size 
varied among some clear-cuts, but was uniform within. The size and number 
of sample plots were predetermined from visual observations of each study 
area (Appendix F, Table 8 and Appendix L, Table 2?). 
Vegetation on the clear-cuts was sampled for percentage canopy-
cover of plots, frequency of occurrence and percentage grazed by big game 
animals. To describe the area before it was logged, vegetation on similar 
adjacent uncut stands was sampled for percentage canopy-cover and frequency 
of occurrence. Techniques used to sample vegetation in the adjacent uncut 
stands were similar to those employed on the clear-cuts. The number of 
plots within each uncut stand varied from 25 to 50 (Appendix I, Table 11). 
The percentage canopy-cover for each vegetal species on each 
plot was recorded as: (1) Trace-10 per cent, (2) 11-50 per cent or 
(3) 51-100 per cent. The midpoint values of each are 5, 30 and 75, 
respectively. Total tallies in each class were multiplied by the 
midpoint value, the classes were added and the total divided 
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by the total number of sample plots in that clear-cut. If a species 
had 22 per cent canopy-cover, theoretically, it was estimated in the 
11-50 per cent class more often than the other two and, in fact, this 
is what usually happened. But it is also possible to estimate a 
species many times (50) in the low class (T-IO) and few times (5) in 
the highest class to obtain a figure in the middle class. The 
figure 22 (Appendix M, Table 20) was calculated from a certain 
number of T-10, 11-50 and 51-100 per cent classes. Midpoints of 
each class were totalled and then added to the other classes totals 
and that number divided by the total number of plots sampled. 
Frequency of occurrence of each vegetal species was de­
termined from canopy-cover plots by dividing the total number of 
sample plots in which a species occurred by the total number of 
sample plots. 
Animal units per acre per season were estimated from pellet 
group counts. They were counted in alternate 8 x 100-foot belt 
transects or, in the case of clear-cuts with heavy cover where pel­
lets were difficult to see, continuous 4-foot wide belt transects. 
The frequency of occurrence of big-game signs in the sample plots 
and pellet group sampling results were used to supplement data on 
big-game grazing, or grazing and browsing. 
Grazing of each vegetal species was estimated on canopy-
cover sample plots. Vegetal species within each sample plot were 
examined to estimate the percentage of leaders grazed. Three 
classes of grazing were used: (l) Trace-10 per cent, (2) 11-50 per 
- 19 -
cent and (3) 51-100 per cent. Total tallies in each class for a 
species were multiplied by a midpoint value, the classes total was 
added and then divided by the total number of sample plots containing 
that species (2). 
One of three relative burn intensity classifications was 
given each shrub plot. Table 1 shows the number of plots on dif­
ferent aspects burned at different intensities. The classification 
was assigned after examining the fuels and the surface layer or 
duff, and made around Morris (34)j Tarrant (45), Neal (36) and 
Steele's classifications. They are: 
Unburned: - no apparent effect of fire on the slash or soil. 
Light-bum: - twigs finger-size and smaller consumed, larger 
materials partly burned with needles scorched 
and fuel components discernible. 
Severe-bum: - fire consumed most of the organic layer, all 
four-inch materials absent and logs deeply charred. 
Appendix I, Table 11 presents the number of plots burned 
at each intensity on each clear-cut. 
Burn intensity classification for each clear-cut, as 
opposed to plots, was inferred from conditions of individual shrub 
plots, general observations of slash deposits, subjective observations 
and conversations with Rounds^ regarding the fire conditions on the 
day of burning. 
Rounds, J. Foreman in charge of buming for the Anaconda Forest 
Products Company. Personal interview. 1967» 
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TABLE I 
TOTAL NUMBER OF PLOTS BURNED AT EACH FIRE INTENSITY 
ON THREE DIFFERENT ASPECTS 
Severity Aspect 
North East South Total 
Non 162 116 53 331 
Light 94 90 238 422 
Severe 22 21 11 
Total 278 227 302 807 
Office Procedures 
Data were recorded in IBM field punch cards and a summary 
program was written by computer center personnel at the University 
of Montana. Percentage canopy-cover of each vegetal species, the 
percentage of each species grazed and frequency of occurrence of 
big-game signs was determined. 
Another computer program was developed to test differences 
in response (percentage canopy-cover) due to aspect fire-intensity 
treatments. The program incorporated Duncan's Multiple Range test, 
which was modified for unequal numbers of observations. The data 
collected fell into three classes and the midpoint values of 5 per 
cent, 30 per cent and 75 per cent canopy-cover were used. The data 
are extremely variable in terms of the number of observations per 
aspect-severity treatment (Table 1 and Appendix L). In order to 
use only "valid" treatment means, all treatments with less than 
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five observations have been discarded. 
A completed species list for the uncut and cut stands is 
included. Species encountered were identified in the field or 
brought into the laboratory for identification (Appendix C and D). 
The vegetal nomenclature follows Hitchcock and Chase (21) for the 
Gramineae; Booth and Wright (9) and Davis (15) for the Dicotyledoneae; 
and Booth (8) for the Monocotyledons. The Polypodiaceae follows 
Davis (15). 
When calculating deer days, 12.5 fecal groups per day were 
used; for elk, 12.7 fecal groups per day (6, 12, 18, 37)» 
CHAPTER IV 
RESULTS 
This section presents the variation of vegetal species canopy-
cover of plots in areas burned at different intensities and on different 
aspects. Emphasis is on individual plot comparisons rather than clear-
cut comparisons. 
Uncut Stands 
Within the uncut stands, Douglas fir was the major climax tree 
species, western larch and ponderosa pine the major serai species and 
lodgepole pine the minor component. The most common plants were twin-
flower, mountain lover, kinnikinnick and thin-leaved huckleberry. Other 
plants included shade tolerant species of wintergreen, mitrewort, 
orchids and Prince's pine (Appendix D). 
Forage species pinegrass, bluegrass, sedge, serviceberry, snow-
brush, willow and mountain maple were generally scarce but occurred most 
frequently in low-density stands. Service berry was found most frequently 
on south aspect plots (Table 2). 
"Total" and "grass" canopy-cover was less on uncut areas than 
on cut-over ones and "forb" cover was similar on all sites. "Shrub" 
cover was greater on some uncut areas, mainly due to the high abundance 
of thin-leaved huckleberry. 
Clear-cut Study Areas 
"Total", "shrub" and "grass" cover was highest on areas 
with a south aspect that had been lightly burned. On north aspects, 
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TABLE 2 
PERCENTAGE CANOPY-COVER AND FREQUENCY OF OCCURRENCE OF SOME IMPORTANT 
FORAGE SPECIES FOUND IN THE UNCUT STAND STUDY AREAS 
Species 
Uncut Stands Adjacent to Snow- Mountain Service- Thin-leaved Other 
Clear-cut Study Areas Aspect-"-"- Willow brush Maple berry huckleberry"- Shrubs 
ID-2 N 
% cover 2 0 1 0 14 16 
% freq. 18 0 2 0 78 65 
ID-3 N 
% cover 0 0 0 0 21 2 
% freq. 0 0 0 0 68 38 
ID-8 N 
% cover 1 0 0 1 16 7 
% freq. 4 0 0 4 96 39 
ID-1 E 
% cover 0 0 0 0 24 8 
% freq. 0 0 0 0 91 45 
ID-7 E 
% cover 1 0 0 1 16 7 
% freq. 4 0 0 4 96 39 
ID-9 E 
% cover 3 2 0 1 19 2 
% freq. k 4 0 6 80 43 
ID-16 and ID-l? S 
% cover 0 1 0 1 1 8 
% freq. 0 2 0 14 29 85 
ID-18 S 
% cover 0 0 1 2 9 13 
% freq. 0 0 1 27 61 95 
Huckleberry is not considered an important forage species but is included for comparison purposes, 
-x-x- N = North E - East S = South 
'4 
SHRUBS 
I I NON-BURN 
LIGHT-BURN 
SEVERE-BURN 
40 
W 
i 
LiJ 
8 35 
I 
I 
30 
UJ ; 
Z 
UJ 
o 
(r 25 
UJ a. 
20 
; 
m. 
2 3 4 8 
NORTH 
16 17 18 4jD. NO. 
SOUTH 
ASPECT 
FORBS 
I I NON-BURN 
LIGHT-BURN 
SEVERE-BURN 
1 
1 
2 3 4 8 
NORTH 
16 17 18 < ID NO 
SOUTH 
ASPECT 
GRASSES AND 
GRASS-LIKE PLANTS 
r~l NON-BURN 
LIGHT-BURN 
SEVERE-BURN 
m 
2 3 4 8 
NORTH 
I 7 9 
EAST 
16 17 18 4 10 NO. 
SOUTH 
ASPECT 
2"^ 
TOTAL COVERAGE 
85 
g 80 
< 
q: 
u 
§ 
o 
>- 75 
O. 
O 
z 
< o 
tu 
g 70 
F 
z 
Ui 
o 
s 
û_ 
65 
60 
I I NON-BURN 
LIGHT-BURN 
SEVERE -BURN 
ig 
2 3 4 8 
NORTH 
16 17 18 < ID. NO. 
SOUTH 
TABLE 3 
CLEAR-CUT AND UNCUT STANDS SHRUB, FORB, GRASSES AND TOTAL PERCENTAGE 3AN0PÏ-C0VER 
Study Severity Aspect-"- Shrubs Forbs Grasses Total-x-;^-
Area of burn Cut Uncut Cut Uncut Cut Uncut Cut Uncut 
ID-2 non N 39 33 17 19 13 5 69 57 
ID-3 severe N 22 23 13 23 26 12 61 58 
ID-4 non N 26 —— 30 —— 23 —— 79 —— 
ID-8 severe N 23 25 16 17 22 5 61 47 
ID-1 light E 38 32 22 28 22 4 82 64 
ID-7 severe E 27 25 14 17 23 5 64 47 
ID-9 light E 22 27 19 19 20 6 61 52 
ID-16 severe S 25 11 18 25 22 8 6f 44 
ID-17 light S 40 11 15 25 28 8 33 44 
ID-18 light S 35 25 17 20 32 "V 84 69 
-X- N = North E = East S = South 
-;BC- This figure can be deceiving because of the layering that occurs in a plant community. 
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"shrub" cover was generally higher on unburned areas than on burned 
ones, although there was less "grass" cover. On sites having an 
east aspect, "forb" cover was lowest on severe bums, but comparisons 
did not show a definite relationship between intensity of fire and 
vegetal canopy-cover was not apparent for "total", "shrub" or "grass" 
(Table 3, Figs. 7 to 10 and Appendix G, Table 9)• 
The highest canopy-cover of snowbrush and fireweed was 
found on south aspects and particularly severely burned ones. 
Serviceberry and Oregon grape were most abundant on lightly burned 
south aspects. Willow was most abundant on north aspects non-burned, 
and beargrass had approximately the same cover on north non-burned 
and east aspects lightly burned (Appendix G, Table 9). 
Individual Plots 
Percentage canopy-cover of plots by individual species 
are compared by aspect-fire intensity treatments. Forage species 
discussed are ones that were tested and the treatments found to be 
significantly different (Table 4)• 
Generally, burning created an environment favorable to the 
forage species snowbrush, serviceberry, willow, fireweed and bear-
grass (Appendix G). This agrees with the results from the clear-cut 
data, except that willow and beargrass were more abundant on non-
burned clear-cuts. 
On north aspects, there was a significantly greater 
abundance of willow on unburned and severely burned plots than on all 
others; spiraea had a greater abundance on severe bums (Table 1+ and 
TABLE k 
ASPECT-INTENSITY TREATMENT TESTED AT THE FIVE PER CENT LEVEL BY SPECIES 
Species Significants Severity of Burn and Aspect-"-
North East South 
Sig. Non.Sig. Severe Light Non Severe Light Non Severe Light Non 
Pinegrass X X 
0. grape X X X 
Snowbrush X X 
Beargrass X X X X 
Serviceberry X X X X 
Fireweed X X 
W. spiraea X X 
Groundsel X X 
Willow X XX 
Rose X 
Sticky Currant X 
Thin-leaved 
huckleberry X 
Strawberry X 
Thistle X 
Arnica X 
Aspect-Intensity treatments marked are significantly different than those unmarked. 
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Appendix M, Tables 28 and 34)• 
On east aspects, groundsel was significantly more abundant 
on severe burns. Serviceberry was significantly less abundant and 
beargrass and spiraea significantly more abundant on non-burned sites 
(Table 4 and Appendix M, Tables 29, 34, 39 and 40). 
Serviceberry, beargrass, snowbrush and Oregon grape were 
significantly more abundant on south aspects that were lightly burned. 
Fireweed had higher canopy-cover on severe burns and least on non-
burned plots. Non-burned south aspect canopy-cover was significantly 
less for Oregon grape, beargrass and serviceberry (Table 4 and Appendix 
M, Tables 29, 31, 33 and 40). 
Inhabitation of Clear-cut Study Areas 
By Big Game Animals 
The most favored species for grazing were snowbrush, 
serviceberry, willow, rose, sticky currant and white spiraea. Others 
grazed were fireweed, beargrass, thin-leaved huckleberry, snowbrush, 
thistle, milkweed, arrowleaf balsamroot, lupine, groundsel, pinegrass 
and sedge (Appendix G, Table 9). 
Chipmunks (Eutamias minimus) were observed clipping seed 
heads of white spiraea, thistle and snowbrush. Snowbrush leaves were 
observed at the entrance to a northern pocket gopher's (Thomomys 
talpoides) burrow in October and were present the following April, 
indicating that wildlife other than big game graze these plants. 
One east aspect lightly burned clear-cut had approximately 
16 animal units per acre (2 elk and 14 deer), and more animal tracks 
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than any other area (Table 5)» 
All clear-cuts had signs of deer and elk, the most 
frequent deer. In the fall, the signs were concentrated in areas 
affording the most protection from "on-the-road" hunters. 
Deer signs were particularly high on lightly burned east 
aspects. Signs of fawning (skeletal remains) and rearing of young 
were found in and around burned clear-cuts on east and south aspects. 
The remains on east aspects were of a fawn a few-weeks-old and on 
south aspects, a fawn approximately four months old. 
White-tailed deer were observed throughout the summer near 
most clear-cuts and were observed at lower elevations during January 
and February. In the fall, mule deer and elk migrate east from Gold 
Creek to Blanchard Ridge and Woodchuck Gulch, a distance of approxi­
mately 10 miles^. 
Elk signs were most abundant on east aspects and least on 
north aspects. Three bull elk and 12 cows and calves were observed 
eating beargrass seed-heads in a clear-cut near some burned east 
aspect study sit es. 
Table 6 shows the last date and first date big-game signs 
were observed during 1967-1968. 
Janson, R. Area Game Biologist, Montana Fish and Game Department, 
Missoula, Montana, Personal communication, 1968. 
TABLE 5 
UTILIZATION OF STUDY AREAS AS DETERMINED BY PELLET GROUPS AND 
FREQUENCY OF ANIMAL SIGNS ON SAMPLE PLOTS 
Percentage Pellet Groups Animal Unit siHHS-
Study Frequency of Per Acre Per Acre 
Area Severity Aspect"""! Animal Signs Elk Deer Elk Deer Total Animal 
(Tracks & Pellets) Units per Acre 
ID-2 non N 3.12 15.18 41.21 1.22 3.25 4.47 
ID-3 severe N 10.00 4.53 36.27 0.36 2.86 3.22 
ID-4 non N 7.84 9.34 46.72 0.75 3.68 4.43 , 
ID-8 severe N 25.49 2.05 53.66 0.16 4.23 4.39 
ID-1 light E 8.00 3.57 35.71 0.29 2.81 3.10 ^ 
ID-7 severe E 15.73 23.35 81.73 1.87 6.44 8.31 1 
ID-9 light E 22.72 29.60 177.61 2.37 13.99 16.36 
ID-16 severe S 22.82 5.13 71.79 0.41 5.65 6.06 
ID-17 light S 15.57 23.97 56.65 1.92 4.46 6.38 
ID-18 light S 8.08 4.56 49.92 0.34 3.85 4.19 
-;h:- N = North E — East S = South 
one animal unit = one elk per season 
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TABLE 6 
LAST DATE BIG GAME SIŒ WAS OBSERVED ON STUDY 
AREAS, AND FIRST DATE ANIMAL SIŒ WAS OBSERVED, 1967-1968 
Study Area Severity Aspect Date Off Date On 
ID-2 non N Dec. 20 May 10 
ID-3 severe N Dec. 20 April 15 
ID-4 non N Dec. 20 April 28 
ID-8 severe N Dec. 20 May 4 
ID-1 light E Dec. 20 April 28 
ID-7 severe E Dec. 20 May 4 
ID-9 light E Dec. 20 May 4 
ID-16 severe S Jan. 1 March 30 
ID-17 light S Jan. 1 March 30 
ID-18 light S Jan. 1 May 1 
-)C-x- u = North E = East S = South 
CHAPTER V 
DISCUSSION OF RESULTS 
Duncan^s Multiple Range Test was run on the original plot data, 
but the variance associated with the treatment means was too large and 
made most comparisons meaningless. To reduce the variance and remove 
some of the heterogeneity of variance between treatments, a log^^ trans­
formation of the percentage canopy-cover means was performed and the 
multiple range test rerun. The results of the log^^ transformation are 
summarized in Appendix J. Not all the treatment means are statistically 
valid as the variances associated with the transformed treatments means 
are not homogenous. Sometimes a large number of observations of one 
treatment are compared with a small number of observations from another 
treatment (there is a low number of severe bum plots) and thus it is not 
possible to detect significant differences. After the log^^ transformation, 
Duncan's Multiple Range test had meaning and, I believe, the results were 
valid because they were tested at the five per cent level of significance. 
Logging and slash burning, modifiers of the environment, are 
methods of changing plant succession. The changes are only temporary until 
the ecosystem returns to its natural state. Thin-leaved huckleberry was 
most abundant in closed stands on north aspects and least in opened stands 
on south aspects. This change may be attributed to the increased light 
and warmer temperatures that result from opening the canopy. Generally, 
browse species were more vigorous in opened areas than in all others. 
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On imcut stands, the abundance of forage species is low. 
Logging improves the abundance and vigor of such forage species by-
creating an environment favorable to their growth and reproduction. 
Generally, site conditions after logging are further improved if the 
area is lightly burned; severely burning the logging slash sometimes 
results in a reduction of canopy-cover of palatable plant species. 
It also results in lower "shrub" and "total" canopy-cover. 
On clear-cuts, willow and beargrass were most abundant on 
non-burned north aspects; from plot analysis, the abundance of 
willow was approximately the same on severe burns as on non-burned 
plots, but beargrass was most abundant on lightly burned plots. The 
greater abundance of willow was attributed to the moist cool environ­
ment of the north aspects and the capacity of the species to reproduce 
readily from root and crown sprouting. The difference in canopy-cover 
values from plot and clear-cut data for willow species may be due to 
too few observations per treatment on plots (Table 1 and Appendix J, 
Table 12). No other important differences were observed between the 
results of individual plots and clear-cuts. On south aspects burning 
increased the canopy-cover of snowbrush, fireweed and serviceberry. 
Light burns were the most beneficial for serviceberry and the species 
was moderately grazed on that aspect (Appendix G, Table 9). 
This study supports the contention of other researchers* that by 
only opening the forest canopy big-game range is improved, and is 
further improved by burning the logging slash. 
Logging and burning are not the only factors that influence 
the extent to which an area is occupied by big game animals. The 
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availability and length of grazing period and relative abundance of 
the individual forage species are other contributing factors. 
During the summer^ all aspects are accessible to animals with a 
supply of forage, and a direct relationship between aspect and 
animal utilization was not apparent. Possibly the animals have a 
diurnal migration between aspects, one providing shelter and the 
other food. 
The greatest abundance of forage species was on lightly 
burned areas, but frequency of occurrence of animal signs was 
highest on severe burns. This does not necessarily mean that 
severely burned areas are occupied by higher animal populations. 
The increased frequency of signs could be attributed to the method 
of sampling and greater visibility of tracks. 
Areas suitable for winter range were not created by log­
ging and burning because of deep snows and inaccessibility of the 
study areas, but some ranges were improved for summer inhabitants. 
An immediate abundance of forage for big game animals can best be 
created by logging the stand and the subsequent scarification of 
the forest floor. This study showed that habitat is attained in 
about six to 10 years if slash is lightly burned and longer if 
heavily burned. 
CHAPTER VI 
SUMMAEY AND CONCLUSIONS 
Plant succession and animal inhabitants were studied on plots 
established throughout 10 locations in the Gold Creek drainage of 
western Montana on uncut, cut and cut- and burned-stands. Vegetal species 
were recorded and canopy-cover estimated on all plots. Abundance of 
selected browse species was related to the intensity of the fire and 
aspect. Intensity of the fire was based on an examination of the residual 
fuel complex. Animal populations were evaluated from frequency of animal 
signs and pellet groups. 
Differences in species composition occurred between uncut and 
cut areas. Cutting the stand increased the abundance of browse species, 
due to the increased light, temperature, and the availability of soil 
moisture. Canopy-cover of browse species was similar on all aspects if 
the stands were uncut ; on cut and cut- and burned-areas, it was generally 
highest on south aspects (Appendix M). Light burning usually created 
conditions more conducive to the abundance of browse species on all aspects. 
Definite patterns of big game and grazing were not detected. 
Summer ranges were improved; there were no winter ranges. A pre­
requisite for the development of a burning prescription for a suitable 
range is whether the area will be grazed in the summer or winter. 
Other factors such as pre-burn vegetation, aspect, animal population, 
altitude, availability of water and escape cover should be considered. 
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The following conclusions were reached: 
1. Cutting a stand improved forage composition and 
abundance (for deer and elk) in the Gold Creek drainage 
of western Montana. 
2. The result of light burning was a greater variety and 
profusion of forage species than severe burning produced. 
3. Burning improves accessibility of an area for animals 
by reducing obstructions. 
4- Summer ranges were improved for grazing by logging and 
by logging and burning; winter ranges were not observed. 
5. More deer than elk occupied the study area because of 
the physical features of the land. 
6. Although there is a difference in abundance of forage 
species and ease of accessibility between the various 
sites and aspects, elk and deer did not show any 
specific preferences. However, knowledge of abundance 
of vegetal species and ease of accessibility should be 
a basis for a sound wildlife habitat management program. 
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APPENDIX B 
TABLE 7 
DOMINANT TIMBER SPECIES BEFORE LOGGING, 
TOTAL BOARD FEET LOGGED PER ACRE 
Study- Aspect-"'- Dominant Total Board Feet Logged 
Area Species Per Acre 
ID-2 N D. -fir/w. larch 16,030 
ID-3 N D. -fir/w. larch no records 
(estimate 16,000) 
ID-4 N w. larch/spruce 15,573 
ID-8 N D. -fir/w. larch 16,321 
ID-1 E D. -fir/w. larch 13,233 
ID-7 E D. -fir/w. larch 19,180 
ID-9 E D. -fir/w. larch 24,320 
ID-16 S D. -fir/w. larch no records 
(estimate 19,000) 
ID-17 S D. -fir/w. larch no records 
(estimate 19,000) 
ID-18 S D. -fir/w. larch 19,070 
N - North E = East S = South 
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APPENDIX C 
SPECIES LIST FOR CLEAR-CUT STUDY AREAS, FALL SAMPLE 
Shrubs Common Name 
Acer glabrum Torr. 
Alnus spp. Hill. 
Amelanchier alnifolia Nutt. 
Arctostaphylos uva-ursi (L.) Sprang. 
Berberis repens Lindl. 
Ceanothus velutinus Dougl. 
Chimaphila umbellata (L.) Bart. 
Linneae borealis (L. ) (Forbes) Rehder 
Lonicera involucrata (Richards.) Banks. 
Menziesia ferruginea Sm. 
Pachistima myrsinites (Pursh) Raf. 
Ribes spp. L. 
Ribes viscosissimum Pursh 
Rosa spp. L. 
Rubus idaeus L. 
Rubus parviflorus Nutt. 
Salix spp. L. 
Spiraea betulifolia Pall. 
Symphoricarpos albus (L.) Blake. 
Vaccinium membranaceum Dougl. 
Vaccinium scoparium Leiberg. 
Rocky Mountain Maple 
Red Alder 
Serviceberry 
Kinnikinnick 
Oregon Grape 
Snowbrush Ceanothus 
Prince's Pine 
Twinberry 
Bear Berry 
Rusty Menziesia 
Mountain Lover 
Gooseberry 
Sticky Currant 
Rose 
Red Raspberry 
Western Thimbleberry 
Willow 
White Spiraea 
Snowberry 
Thin-leaved Huckleberry 
Grouse-berry 
Forbs Common Name 
Achillea millefolium L. Western Yarrow 
Agoseris spp. Raf. Mountain Dandelion 
Anaphalis margaritacea (L.) Benth. & Hook. Pearly Everlasting 
Apocynum androsaemifolium L. Dogbane 
Arnica cordifolia Hook. Arnica 
Asclepias spp. L. Milkweed 
Aster spp. L. Aster 
Balsamorhiza sagittata (Pursh) Nutt. Arrowleaf Balsamroot 
Carum carvi L. Caraway 
Cirsium arvense (L.) Scop. Canada Thistle 
Epilobium angustifolium L. Fireweed 
Fragaria spp. L. Strawberry 
Haplopappus spp. Cass. Goldenweed 
Lupinus spp.L. Lupine 
Pteridium aquilinum (Bong.) Fernald. Bracken 
Senecio spp. L. Groundsel 
Thalictrum venulosum Trel. Veiny Meadow-rue 
Urtica dioica L. Stinging Nettle 
Xerophyllum tenax (Pursh) Nutt. Common Beargrass 
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APPENDIX C (Con't) 
Grasses and Grass-like Plants Common Name 
Calamagrostis rubescens Buckl. 
Carex spp. (Rupp.) L. 
Carex geyeri Boott. 
Festuca occidentalis Hook. 
Poa spp. L. 
Pinegrass 
Carex 
Elk Sedge 
Western Fescue 
Bluegrass 
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APPENDIX D 
SPECIES LIST OF UNCUT STAND STUDY AREAS, RECORDED MAY I968 
Shrubs Common Name 
Acer glabrum Torr. 
Alnus spp. Hill. 
Amelanchier alnifolia Nutt. 
Arctostaphylos uva-ursi (L.) Spreng. 
Berber!s repens Lindl. 
Chimaphila umbellata (L.) Bart. 
Linnaea borealis (L. ) (Forbes) Rehder 
Menziesia ferruginea Sm. 
Pachistima myrsinites (Pursh.) Raf. 
Rosa spp. L. 
Salix spp. L. 
Spiraea betulifolia Pall. 
Symphoricarpos albus (L.) Blake 
Vaccinium membranaceum Dougl. 
Vaccinium scopariiim Leiberg. 
Forbs 
Arnica spp. L. 
Calypso bulbosa (L.) Oakes 
Fragaria spp. L. 
Goodyera oblongifolia Raf. 
Haplopappus spp. Cass. 
Lupinus spp. L. 
Mtella spp. L. 
Pteridiiom aquilinixm (Bong.) Femald. 
Pyrola spp. L. 
Xerophyllum tenax (Pursh) Nutt. 
Grasses and Grass-like Plants 
Calamagrostis rubescens Buckl. 
Carex spp. (Rupp.) L. 
Carex geyeri Boott. 
Festuca occidentalis Hook. 
Poa spp. L. 
Rocky Mountain Maple 
Red Alder 
Serviceberry 
Kinnikinnick 
Oregon Grape 
Prince's Pine 
Tvd.nflower 
Rusty menziesia 
Mountain Lover 
Rose 
Willow 
White Spiraea 
Snowberry 
Thin-leaved Huckleberry 
Grouse-berry 
Common Name 
Arnica 
Fairy Slipper 
Strawberry 
Rattlesnake Plantain 
Goldenweed 
Lupine 
Mitrewort 
Bracken 
Wintergreen 
Common Beargrass 
Common Name 
Pinegrass 
Carex 
Elk Sedge 
Western Fescue 
Bluegrass 
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APPENDIX E 
SCIENTIFIC NAMES OF PLANTS ENCOUNTERED 
Scientific Name Common Name 
Abies grandis Lindl. 
Larix occidentalis Nutt. 
Picea engelmanni (Parry) Engelm. 
Pinus banksiana Lamb. 
Pinus contorta Dougl. 
Pinus monticola Dougl. 
Pinus ponderosa Dougl. 
Pseudotsuga menziesii (Mirb.) 
Thuja plicata D. Don. 
Tsuga heterophylla (Raf.) Sarg. 
Artemesia tridentata Nutt. 
Astragalus canadensis var. mortoni (Nutt.) 
Ceanothus sanguineus Pursh 
Purshia tridentata (Pursh.) D.C. 
Festuca idahoensis Elmer. 
Grand Fir 
Western Larch 
Engelmann's Spruce 
Jack Pine 
Lodgepole Pine 
Western White Pine 
Ponderosa Pine 
Douglas-fir 
Western Red Cedar 
Western Hemlock 
Big Sage 
Milk Vetch 
Redstem Ceanothus 
Bitterbrush 
Idaho Fescue 
APPENDIX F 
TABLE 8 
SUMMARY OF THE SAMPLING REGIMEN ON THE TEN CLEAR-CUTS STUDIED 
Nimber of Plots 
Study-
Area 
Canopy-
cover 
Grazing Animal 
Signs 
Severity 
of Bum 
Pre-logging 
Study Areas 
Pellet Group Tran­
sects, in Acres 
Aspect 
ID-2 100 100 100 100 51 .461 north 
ID-3 80 80 80 80 60 .441 north 
ID-4 51 51 51 51 0 .214 north 
ID-8 51 51 51 51 23 .205 north 
ID-1 61 61 61 61 33 .280 east 
ID-7 89 89 89 89 23 .514 east 
ID-9 88 88 88 88 52 .304 east 
ID-16 92 92 92 92 65 .390 south 
ID-17 96 96 96 96 65 .459 south 
ID-18 99 99 99 99 62 .470 south 
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APPENDIX G 
TABLE 9 
PERCENTAGE COVER, GRAZING, AND FREQUENCY OF DOMINANT SPECIES 
AND C210UPS OF SPECIES ON CLEAR-CUT STUDY AREAS. FALL SAMPLE 
ID-1 ID-2 
light east non north 
% % % % i i 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 28.0 1.90 7.14 1.04 0.05 0.00 
Salix spp. 6.0 1.81 0.00 57.29 14.11 1.90 
Acer glabrum 1.04 0.05 0.00 
Amelanchier alnifolia 26.0 2.20 6.15 3.12 0.15 25.00 
Ceanothus velutinus 6.0 0.30 1.66 
Alnus spp. 4.0 0.20 0.00 12.50 2.65 0.00 
Lonicera involucrata 10.0 1.00 0.00 3.12 0.41 0.00 
Ribes viscosissiraum 
Linnaea boreal!s 
Rubus idaeus 
Rubus parviflorus 
Vaccinivun membranaceum 88.0 17.50 0.22 71.87 13.38 0.00 
Vacciniim scoparium 6.25 0.57 0.00 
Spiraea betulifolia 72.0 6.60 1.11 51.04 3.33 0.30 
Berberis repens 4.0 0.20 0.00 1.04 0.05 0.00 
Symphoricarpos albus 
0.62 Menziesia ferruginea 4.0 0.70 0.00 8.33 0.00 
Mi s c ellaneous 78.0 5.90 0.00 48.95 3.43 0.00 
38.31 38.80 
FORBS 
Fragaria spp. 
Lupinus spp. 18.0 0.90 0.00 
0.46 Epilobium angustifolium 9.37 0.00 
Achillea millefolium 1.04 0.05 0.00 
Cirsium arvense 
Asclepias spp. 
Balsamorhiza sagittata 
Arnica cordifolia 34.0 3.70 0.00 48.95 4.57 0.00 
Senecio spp. 6.0 0.30 0.00 36.45 2.86 0.14 
Xerophyllum tenax 60.0 16.00 0.00 37.50 5.88 0.00 
Miscellaneous 26.0 1.30 0.00 46.86 2.85 0.00 
22.20 lé. 67 
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APPENDIX G (Con't) 
ID-1 ID-2 
light east non north 
% 1o % % % % 
FREQ. COVER USE FREQ. COVER USE 
(BASSES AND CBASS-LIKE PLANTS 
Calamagrostis rubescens 60. 0 14. 90 0, .00 20, .00 4. 51 0, .00 
Festuca occidentalls 2. 0 0. 10 0, .00 7. 50 0. 92 0, .00 
Carex spp. 20. 0 1. 50 0, .00 28, .12 1. 92 0, .00 
Poa spp. 5. 00 0. 05 0, .00 
Carex geyeri 22. 0 4. 00 0. 00 10. 00 3. 52 0, .00 
Mis c ellaneous 11. 0 1. 40 0. 00 20. 00 2. 03 0, .00 
21. 90 12. 95 
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APPENDIX G (Con't) 
ID-3 ID-4 
severe north non north 
% % % % % % 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 15.00 1.37 1.66 11.76 0.58 1.66 
Salix spp. 31.25 4.93 2.60 35.29 6.16 4.16 
Acer glabrum 
Amelanchier alnifolia 10.00 1.43 8.12 
Ceanothus velutinus 3.75 0.18 0.00 
Alnus spp. 5.88 1.27 1.66 
Lonicera involucratè 7.50 0.37 0.83 3.92 0.19 0.00 
Ribes viscosissimum 8.75 0.75 0.71 
Linnaea borealis 
Rubus idaeus 1.25 0.06 0.00 
Rubus parviflorus 2.50 0.43 0.00 
Vaccinium membranaceirai 60.00 6.06 0.00 76.47 5.29 0.00 
Vaccinium scoparium 
Spiraea betulifolia 42.50 3.06 1.17 70.58 5.00 0.27 
Berberis repens 15.00 0.75 0.00 13.72 0.68 0.00 
Symphoricarpos albus 3.75 0.18 0.00 3.92 0.19 0.00 
Menziesia ferruginea 5.00 0.25 0.00 9.80 0.49 0.00 
Mis c ellaneous 36.25 1.80 5.00 60.77 5.87 0.05 
21.62 25.72 
FORBS 
Fragaria spp. 5.00 0.25 0.00 1.96 0.58 0.00 
Lupinus spp. 8.75 1.06 0.00 37.25 3.33 0.00 
Epilobium angustifolium 15.00 0.75 2.91 15.58 0.78 0.00 
Achillea millefolium 1.25 0.06 0.00 
Cirsium arvense 1.25 0.37 0.00 
Asclepias spp. 
Balsamorhiza sagittata 
Arnica cordifolia 2.50 0.12 0.00 1.96 1.47 0.00 
Senecio spp. 
Xerophyllum tenax 36.25 7.93 0.17 56.86 15.86 0.00 
Miscellaneous 37.50 2.49 0.00 39.20 7.52 0.00 
13.03 29.54 
ŒtASSES AND OtASS-LIKE PLANTS 
Calamagrostis rubescens 76.25 16.60 0.00 50.82 16.45 0.00 
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APPENDIX G (Con't) 
ID-3 ID-4 
severe north non north 
% % % 
FREQ. COVER USE 
% % % 
FREQ. COVER USE 
GRASSES AND ŒASS-LIKE PLANTS (Gon»t) 
Festuca occidentalis 1. 25 0.37 0. 00 
Carex spp. 46. 25 1.43 0, .00 10. ,68 1. '27 0, .00 
Poa spp. 2. 01 0. ,10 0, .00 
Carex geyeri 15. 00 6.02 0. ,00 16. 00 3. ,12 0, 00 
Miscellaneous 10. 00 1.37 0. 00 16. 56 1. ,82 0, .00 
25.79 22. 76 
APPENDIX G (Con't) 
ID-7 ID-8 
severe east severe north 
i % i i i i 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 14.60 1.01 0.00 9.80 0.49 15.00 
Salix spp. 19.10 2.30 7.05 15.68 0.78 1.87 
Acer glabrum 
16.85 Amelanchier alnifolia 1.40 11.00 9.80 0.39 2.00 
Ceanothus velutinus 32.58 1.62 0.17 17.64 0.88 8.33 
Alnus spp. 6.74 0.61 1.66 1.96 0.09 0.00 
Lonicera involucrata 1.12 0.05 5.00 
Ribes viscosissimum 29.21 1.46 4.42 15.68 0.78 20.00 
Linnaea borealis 
Rubus idaeus 1.12 0.05 0.00 
Rubus parviflorus 
12.64 VacciniTJm membranaceum 79.77 9.77 0.00 90.19 0.00 
Vaccinium scoparium 13.72 1.17 0.00 
Spiraea betulifolia 84.26 7.02 0.06 58.82 3.92 0.33 
Berberis repens 12.35 0.61 0.00 1.96 0.09 0.00 
Symphoricarpos albus 3.37 0.16 0.00 
Menziesia ferruginea 2.24 0.11 0.00 
Miscellaneous 16.82 1.11 0.00 19.60 1.46 0.00 
27.28 22.69 
FORBS 
Fragaria spp. 1.12 0.05 0.00 
Lupinus spp. 2.24 0.11 0.00 
1.96 Epilobium angustifolium 2.24 0.11 0.00 0.09 5.00 
Achillea millefolium 1.12 0.05 0.00 
Cirsium arvense 3.37 0.95 0.00 1.96 0.09 0.00 
Asclepias spp. 2.24 0.11 0.00 
Balsamorhiza sagittata 
Arnica cordifolia 12.35 0.61 0.00 9.80 0.98 0.00 
Senecio spp. 40.44 5.95 0.00 31.37 4.90 0.00 
Xerophyllum tenax 30.33 4.83 0.00 37.25 7.54 0.00 
Miscellaneous 29.19 1.72 0.00 31.36 2.52 0.00 
14.49 16.12 
GRASSES AND ŒASS-LIKE PLANTS 
Calamagrostis rubescens 68.77 16.21 0.00 58.82 12.94 0.00 
APPENDIX G (Con't) 
ID-7 ID-Ô 
severe east severe north 
% % i % % i 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 14.60 1.01 0.00 9.80 0.49 15.00 
Salrx spp. 19.10 2.30 7.05 15.68 0.78 1.87 
Acer glabrum 
Amelanchier alnifolia 16.85 1.40 11.00 9.80 0.39 2.00 
Ceanothus velutinus 32.58 1.62 0.17 17.64 0.88 8.33 
Alnus spp. 6.74 0.61 1.66 1.96 0.09 0.00 
Lonicera involucrata 1.12 0.05 5.00 
Ribes viscosissiraum 29.21 1.46 4.42 15.68 0.78 20.00 
Linnaea borealis 
Rubus idaeus 1.12 0.05 0.00 
Rubus parviflorus 
12.64 Vaccinium membranaceum 79.77 9.77 0.00 90.19 0.00 
Vacciniinn scoparium 13.72 1.17 0.00 
Spiraea betulifolia 84.26 7.02 0.06 58.82 3.92 0.33 
Berberis repens 12.35 0.61 0.00 1.96 0.09 0.00 
Symphoricarpos albus 3.37 0.16 0.00 
Menziesia ferruginea 2.24 0.11 0.00 
19.60 Miscellaneous 16.82 1.11 0.00 1.46 0.00 
27.28 22.69 
FORBS 
Fragaria spp. 1.12 0.05 0.00 
Lupinus spp. 2.24 0.11 0.00 
1.96 Epilobium angustifolium 2.24 0.11 0.00 0.09 5.00 
Achillea millefolium 1.12 0.05 0.00 
Cirsium arvense 3.37 0.95 0.00 1.96 0.09 0.00 
Asclepias spp. 2.24 0.11 0.00 
Balsamorhiza sagittata 
Arnica cordifolia 12.35 0.61 0.00 9.80 0.98 0.00 
Senecio spp. 40.44 5.95 0.00 31.37 4.90 0.00 
Xerophyllum tenax 30.33 4.83 0.00 37.25 7.54 0.00 
Miscellaneous 29.19 1.72 0.00 31.36 2.52 0.00 
14.49 16.12 
GRASSES AND ŒASS-LIKE PLANTS 
Calamagrostis rubescens 68.77 16.21 0.00 58.82 12.94 0.00 
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APPENDIX G (Con't) 
ID-7 ID-8 
severe east severe north 
% % % % % % 
FREQ. COVER USE FREQ. COVER USE 
GRASSES AND ŒtASS-LIKE PLANTS (Con't) 
Festuca occidentalls 2.24 0.11 0.00 5.88 0.29 0.00 
Carex spp. 19.10 1.79 0.00 51.94 2.49 0.18 
Carex geyeri 11.01 3.11 0.00 6.02 3.11 0.00 
Miscellaneous 24.71 2.07 0.00 40.09 3.12 0.00 
23.29 21.95 
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APPENDIX G (Con't) 
ID-9 ID-16 
light east severe south 
% % % % i 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 55.68 2.78 1.22 11.95 0.59 14.54 
Salix spp. 10.22 0.79 5.00 8.69 0.97 27.50 
Acer glabrum 
Amelanchier alnifolia 25.00 1.25 5.00 14.13 2.33 28.84 
Geanothus velutinus 1.33 0.05 0.00 40.21 6.84 1.62 
Alnus spp. 
Lonicera involucrata 2.27 0.11 0.00 
Ribes viscosissimum 22.72 1.13 1.00 
Linnaea borealis 
Rubus idaeus 1.13 0.05 0.00 3.26 0.43 26.66 
Rubus parviflorus 
6.36 
2.17 0.10 0.00 
Vaccinium membranaceum 70.45 0.08 2.17 0.10 0.00 
Vaccinium scoparium 2.17 0.10 0.00 
Spiraea betulifolia 82.95 6.13 0.00 56.52 3.36 0.57 
Berberis repens 23.86 1.19 0.00 48.91 5.70 0.00 
Symphoricarpos albus 10.22 1.07 0.00 10.82 1.08 4.50 
Menziesia ferruginea 4.54 0.22 1.25 
Miscellaneous 7.94 0.68 0.00 46.73 2.14 52.50 
21.81 24.74 
FORBS 
Fragaria spp. 17.04 1.98 0.00 11.95 1.14 0.45 
Lupinus spp. 27.27 4.20 0.00 
Epilobium angustifolium 5.68 0.28 1.00 30.43 4.18 3.75 
Achillea millefolium 1.13 0.05 0.00 6.52 0.59 0.00 
Cirsium arvense 1.13 0.34 0.00 17.39 2.50 0.00 
Asclepias spp. 1.13 0.05 0.00 9.78 0.48 0.00 
Balsamorhiza sagittata 
Arnica cordifolia 13.63 0.96 0.00 
Senecio spp. 11.36 0.85 0.00 
Xerophyllum tenax 20.45 5.34 0.00 16.74 1.33 0.00 
Miscellaneous 61.34 4.92 0.00 97.79 7.47 0.25 
18.97 17.69 
GRASSES AND ŒASS-LIKE PLANTS 
Galamagrostis rubescens 53.82 12.72 0.09 51.08 11.57 0.00 
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APPENDIX G (Con't) 
ID-9 ID-16 
light east severe south 
% % % % % % 
FREQ. COVER USE FREQ. COVER USE 
ŒASSES AND GRASS-LIKE PLANTS (Con't) 
Festuca occidentalls 1.13 0.05 0.00 5.43 0.54 0.00 
Carex spp. 12.72 1.92 0.00 
Poa spp. 5.43 0.59 0.00 
Carex geyeri 14.13 1.96 0.00 30.00 10.03 0.00 
Miscellaneous 24.97 2.84 0.00 
20.08 22.14 
- 59 -
APPENDIX G (Con»t) 
ID-17 ID-IS 
light south light south 
i % % % % % 
FREQ. COVER USE FREQ. COVER USE 
SHRUBS 
Rosa spp. 30.20 1.77 10.68 26.26 1.31 9.23 
Salix spp. 3.13 0.41 0.00 1.01 0.05 0.00 
Acer glabrum 4.04 0.95 2.50 
Amelanchier alnifolia 41.66 10.00 23.25 47.47 8.93 15.21 
Ceanothus velutinus 32.29 5.67 0.00 25.25 5.15 0.60 
Alnus spp. 
Lonicera involucrata 
Ribes viscosissimum 5.20 0.26 17.00 16.16 1.56 15.31 
Linnaea borealis 1.01 0.06 0.00 
Rubus idaeus 2.08 0.10 15.00 
Rubus parvifloras 
Vaccinium membranac eum 
Vaccinium scoparium 1.04 0.05 0.00 
Spiraea betulifolia 67.70 5.20 0.69 67.67 3.38 2.68 
Berberis repens 67.70 9.11 0.00 74.74 9.44 0.00 
Symphoricarpos albus 43.75 6.56 0.71 34.34 3.13 1.47 
Menziesia ferruginea 1.01 0.05 75.00 
Miscellaneous 10.41 0.78 0.00 13.13 0.90 0.00 
39.91 34.91 
FORBS 
Fragaria spp. 8.33 1.66 0.00 41.41 3.83 0.00 
Lupinus spp. 26.26 1.81 1.73 
Epilobium angustifolium 14.58 1.25 10.35 3.03 0.15 0.00 
Achillea millefolium 4.16 0.20 0.00 4.04 0.20 0.00 
Cirsium arvense 8.33 1.19 0.00 10.10 0.75 1.00 
Asclepias spp. 5.20 0.26 15.00 9.09 0.45 0.55 
Balsamorhiza sagittata 1.00 0.05 5.00 
Arnica cordifolia 1.04 0.05 0.00 
Senecio spp. 28.28 1.91 0.17 
Xerophyllum tenax 24.45 6.09 0.00 19.19 4.09 3.94 
Miscellaneous 70.82 4.67 1.43 87.86 4.12 0.00 
15.32 17.41 
GRASSES AND GRASS-LIKE PLANTS 
Calamagrostis rubescens 59.16 17.34 0.00 93.93 29.79 0.05 
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APPMDIX G (Con»t) 
ID-17 ID-18 
light south light south 
~Jo Jo Jo Jo Jo ^ 
FREQ. COVER USE FREQ. COVER USE 
œASSES MP ŒASS-LIKE PLANTS (Con't) 
Festuca occidentalis 2.08 0.36 0.00 
Carex spp. 
Poa spp. 
Carex geyeri 18.06 7.1$ 0.00 
Miscellaneous 23.10 3.42 0.00 25.25 2.27 0.20 
28.27 32.06 
APPENDIX H 
TABLE 10 
PHYSICAL CHARACTER AND LOCATION OF CLEAR-CUT STUDY AREAS 
Study Area Slope Position 
Area in in Severity Aspect-"- Location on Slope Elevation 
Acres Per cent 
ID-2 30 29 non N T14 R17 corner of sec. middle 1/3 4800 
10—11—lj+—15 
ID-3 56 20 severe N T14 R17 between sec. middle l/3 4600 
11 7 14 
middle 1/3 ID-4 20 10 non N T14 R17 NW corner sec. 11 4600 
ID-8 15 25 severe N T14 R17 SW corner sec. 15 top 1/3 5100 
ID-1 13 28 light E T14 R17 NW sec. 14 middle l/3 4700 
ID-7 28 30 severe E T14 R17 middle top sec, . 22 top 1/3 4900 
ID-9 38 25 light E T14 R17 NE corner sec. 22 middle l/3 4900 
ID-16 30 10 severe S T15 Rl6 center sec. 31 middle 1/3 4500 
ID-17 30 10 light S T15 Rl6 bottom center middle 1/3 4400 
sec. 31 
ID-18 50 25 light S T15 R17 bottom center middle 1/3 4400 
sec. 25 
N = North E — East S = South aspect 
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APPENDIX I 
TABLE 11 
NUMBER OF PLOTS BURNED AT EACH FIRE INTENSITY AND NUMBER OF PLOTS ON EACH 
UNBUENED STUDY AREA 
Study Aspect'"- Total No. Non-burn Light-burn Severe-burn Uncut Stand 
Area Plots Plots Plots Plots Plots 
ID-2 N 100 81 17 2 51 
ID-3 N 80 20 50 10 60 
ID-4 N 51 51 0 0 0 
ID-8 N 51 13 28 10 23 
ID-1 E 61 19 32 10 33 
ID-7 E 89 31 hh 14 23 
ID-9 E 88 68 14 6 52 
ID-16 S 92 7 76 9 65 
ID-17 S 96 6 89 1 65 
ID-18 S 99 41 58 0 62 
-X- N = North E = East S = South 
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APPENDIX J 
TABLES 12-26 
THE MEAN (X) , MEAN OF DATA TRANSFORMED BY LOG 10 AND VARIANCE OF CANOPY-
COVER OF INDIVIDUAL SPECIES TESTED 
TABLE 12 , 
Willow 
Treatment N3 N2 E2 E3 S2 El 
# Observations 68 9 28 12 4 12 13 
X 21.76 21.11 15.54 15.00 11.25 11.25 10.77 
Log 10 X 1.118 1.089 0.991 0.927 0.893 0.893 0.879 
Variance 0.202 0.228 0.165 0.179 0.151 0.124 0.116 
-X- N = North E = East S - South 
1 = non-burn, 2 — light-burn, and 3 = severe-burn 
Only statistically valid treatments are presented. 
TABLE 13 
Serviceberry 
Treatment Sg S^ N^ E2 N2 E]_ 
#_0b s er vat ions 77 23 6 22 8 25 
X _ 22.08 14.57 13.33 9.54 8.12 5.00 
Log 10 X 1.139 0.953 0.958 0.840 0.796 0.699 
Variance 0.194 O.I6O 0.I6I 0.094 O.O76 0 
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TABLE 14 
Snowbrush 
Treatment S2 N2 Eg E2 
#_Obs ervat ions 97 8 8 ID 21 
X _ 19.12 8.12 5.00 5.00 5.00 
Log 10 X 1.080 0.796 0.699 0.699 0.699 
Variance 0.182 O.O76 0 0 0 
TABLE 15 
Fireweed 
Treatment 
6^ 
Sg Ni Np 
# Observations 36 5% 14 12 
X 20.83 10.56 5.00 5.00 5.00 
Log 10 X 1.025 0.872 0.699 0.699 0.699 
Variance 0.276 0.108 0 0 0 
TABLE 16 
Thin-leaved Huckleberry 
Treatment Nq_ Eg 
#_0b 8 ervat ions 100 ly 
X _ 15.95 13.82 
Log 10 X 0.980 0.974 
Variance 0.169 0.147 
El Ep Np N3 
86 74 72 15 
12.21 13.78 11.81 a.33 
0.912 0.905 0.883 0.803 
0.127 0.151 0.124 0.075 
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TABLE 17 
Oregon Grape 
Treatment 
#_0b s ervat ions 
X 
Log 10 X 
Variance 
Si S g 
35 100 
13.43 12.25 
0.933 0.925 
0.145 0.126 
k 
5.00 5.00 
0.699 0.699 
0 0 
E El 
10 21 
5.00 5.00 
0.699 0.699 
0 0 
TABLE 18 
White Spiraea 
Treatment En Eg Np Sg N-, S-, So Eq 
#_0b 8 er vat ions 12 90 78 49 100 88 35 5 lb 
X _ 9.17 8.61 8.21 7.55 6.75 6.14 5.71 5.00 5.00 
Log 10 X 0.829 0.811 0.799 0.778 0.754 0.734 0.721 0.699 0.699 
Variance 0.092 O.O76 0.069 0.057 O.O4O 0.027 0.017 0 0 
TABLE 19 
Rose 
Treatment Ep N-, Sg S]_ o n E. 
li 55 12 2 #_Observations 7 2c 
X _ 8.57 6.92 6.79 5.46 5.00 5.00 
Log 10 X 0.810 0.759 0.755 0.713 0.699 0.699 
Variance 0.086 0.045 0.043 0.011 0 0 
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TABLE 20 
Sticky Currant 
Treatment N S2 N2 Ep Eo 
# Observations 5 7 16 6 I6 10 20 
X _ 10.00 8.60 8.10 5-00 5.00 5.00 5.00 
Log 10 X 0.855 0.810 0.796 0.699 0.699 0.699 0.699 
Variance 0.121 0.086 O.O7I 0 0 0 0 
TABLE 21 
Thistle 
Treatment So Sg S^ 
#_Observations 6 24 7 
X _ 13.33 13.33 8.57 
Log 10 X 0.958 0.958 0.810 
Variance 0.162 O.I4O O.O87 
TABLE 22 
Arnica 
Treatment Ng Eg Nl E^ E^ 
#_Observations 14 22 39 12 6' 
X _ 10.36 9.55 8.85 7.08 5.00 
Log 10 X 0.866 0.841 0.819 0.764 0.699 
Variance 0.110 0.094 0.081 0.051 0 
— 6 Y — 
TABLE 23 
Groundsel 
Treatment 
#_Observations 7 
X _ 19.29 
Log 10 X 1.144 
Variance 0.173 
E Ng E]_ 
22 15 18 
14.09 12.50 9.17 
0.982 0.870 0.829 
0.147 0.142 0.089 
S-i Sp 
31 i 13 14 
9.03 8.85 5.00 
0.825 0.819 0.699 
0.085 0.085 0 
TABLE 24 
Beargrass 
Treatment E^ S 2 S]_ No Ep Ng E. 
#_Observations 31 94 10 75 7^ 37 29 t 
X _ 30.48 28.83 26.50 23.73 22.11 18.78 16.03 8.51 
Log 10 X 1.266 1.259 1.168 1.162 1.089 1.047 1.008 0.8] 
Variance 0.233 0.209 0.265 0.205 0.255 0.193 O.I67 O.OE 
TABLE 25 
Strawberry 
Treatment E. S]_ Sg 
#_Observations 15 21 42 
X _ 11.67 10.95 11.43 
Log 10 X 0.907 0.884 0.875 
Variance 0.127 0.115 0.120 
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TABLE 26 
Treatment 
#_0b s ervat ions 
X 
Log 10 X 
Variance 
Pinegrass 
S]_ Sp No Ng E]_ Ep N-i Eo 
44 100 13 72 77 65 6? 10 
36.82 29.20 28.85 24-58 26.17 22.77 22.24 22.00 
1.348 1.242 1.210 1.197 1.176 1.113 1.101 1.090 
0.249 0.228 0.265 0.194 0.232 0.219 0.217 0.272 
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APPENDIX K 
PHYSIOŒAPHIC FEATURES OF CLEAR-CUT STUDY AREAS 
ID-1 was burned in 1964 and classed light-bum. It is a 
square clear-cut of 13 acres with forest on all sides and roads at 
the east (bottom) and west (top). The aspect is east and the ele­
vation is 4,700 feet. A permanent water source is approximately 
400 yards down the hill in a southeast direction. An intermittent 
spring occupies a portion of the northwest corner. 
ID-2 had 30 acres treated in 1964 and was classed non-burn. 
Roads are along the south (top) and north (bottom). The aspect is 
north and the elevation is 4,800 feet. There is forest bordering 
the entire clear-cut. A spring is intermittent in the southwest 
comer. There is a creek at the north end, and a gully approximately 
10 feet deep and 30 feet wide runs from the north (bottom) to the 
south (top) end in the west half. The east section is broken up 
with small knolls and gullies. The bottom and top are somewhat flat 
|(10 per cent slope) compared to the middle elevation. 
ID-3 was severely burned in I96I. It is an irregularly-
shaped clear-cut of 56 acres surrounded on three sides by roads. 
The aspect is north and the elevation is 4,600 feet. Forest 
surrounds most of this clear-cut and there is a spring approximately 
50 yards from the southeast (bottom) corner. A gully crosses at the 
bottom, running from north to south. Other small gullies on the 
south end run from west (top) to east (bottom). The gullies were dry 
except one on the south end near the timber. At the top of the 
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clear-cut are dry benches. 
ID-4 was treated in 1964 and is classed non-burned. It is 
bordered on the east by a road and on the north and west sides by 
fire breaks. The aspect is north and the elevation is 4,600 feet. 
There is timber on the west, north and east sides, with openings on 
the south end. There is a creek on the south and a swampy meadow on 
the west side in the timber. There are three or four hummocks and 
swales throughout the clear-cut, making uneven terrain. 
ID-7 was severely burned in 1964• The aspect is east and 
the elevation is 4,900 feet. A road runs along the south (bottom) 
end; another road comes to the northeast corner. In the north (top) 
end, there is a flat area. There is a small ridge that divides the 
east side from the south side and runs diagonally from northwest to 
southwest across the clear-cut. Forest surrounds it and a creek is 
within 100 yards towards the east. 
A severely burned clear-cut, ID-8, was burned in I964. It 
is the highest, at 5,100 feet, and is on an north aspect. ID-8 is 
directly north (uphill) from ID-?. One road comes to it at the 
southeast corner and stops at a landing. All sides are surrounded 
by forest. The west side is on a ridge. At the south (bottom) end, 
on the ridge, is a flat area of approximately two acres. At the 
north (top) end, on the ridge, is another large flat area. The 
closest water is about 300 yards southeast. 
ID-9 was lightly burned in I963. It is over a ridge to the 
east of ID-7 and ID-8. The elevation is 4,900 feet on as east aspect 
- 71 -
and is on a north tributary of East Twin Creek. One road comes to 
the clear-cut and stops at a landing at the southeast (bottom) 
corner; another road comes to the clear-cut and stops at a landing 
near the northeast (top) end. A ridge runs south and north along 
the west side and the east side of the clear-cut is in the creek 
bottom. 
There is forest on all sides, but in varying density. The 
ridge on the west has a fringe of larch and ponderosa pine seed 
trees. Beyond this is a large seed tree cut. The north side has a 
five-acre patch of forest bordering it. Above the north end, 
approximately 300 yards, is a large clear-cut. The south side has 
a large patch of forest bordered by a seed tree cut. The east side, 
with a creek running along it, has a narrow row of trees and beyond, 
to the east, a clear-cut. All along the west side, it is fairly flat 
as is the northeast end. 
ID-16 has an aspect of south and an elevation of 4,500 
feet adjacent to the Wildhorse Road, and is the starting place of 
the 1961 Gold Creek fire. It was burned in 1961 and classed severe-
burn. The study area is fairly flat with two rises, one on the 
northwest end and one on the southeast end, and a dry gully through 
the middle runs from the northeast to southwest. The slash from 
logging was burned in the wildfire, then dozer piled and reburned. 
The north-northeast boundary is a Douglas-fir and western larch 
forest, the southeast boundary is an area that had not been logged 
previous to the wildfire, and the west boundary is Douglas-fir and 
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western larch forest with a road running between the clear-cut and 
the forest. A creek is 100 yards west of the clear-cut. 
ID-I7 was lightly burned in I96I. It is also on the west 
side of the I96I Gold Creek wildfire area with an aspect of south 
and an elevation of 4,400 feet. There are well-developed swales 
and benches within this clear-cut. One main bench runs north and 
south. In the east (top) half, there is a dry swale that cannot 
be seen from any of the nearby roads. The west {bottom) half slopes 
down to a road that runs north and south. Along the south side, a 
road runs east and west with a large draw on its south side. The 
north side is bordered by a stand of Douglas-fir and western larch 
trees. The south and west sides are bordered by forest. The 
closest water is approximately 100 yards to the west. 
The elevation of ID-18 is 4,400 feet with an aspect of 
south. It was burned in 1962 and is classed light-bum. The clear-
cut is 300 yards northeast of the main Gold Creek. It slopes uphill 
approximately 30 per cent toward the northeast from a main road, and 
approximately in the middle, it flattens to a 15 per cent grade the 
rest of the way to the top. There are two benches that run north 
and south with a deep dry swale between. On the northwest side, 
there is a small creek. Forest borders the northeast side, a 
selective logged area is adjacent on the south and there is a log­
ged clear-cut and steep gully on the southwest. A road runs along 
the southwest edge to the northeast edge. 
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APPENDIX L 
TABLE 27 
FREQUENCY OF OCCURRENCE OF SAMPLE PLOTS ON DIFFERENT ASPECTS BURNED AT DIFFERENT 
INTENSITIES FOR SOME SPECIES 
Severity)!- Aspect"! Severity Aspect Severity Aspect 
WILLOW 3 N 5 3 E 3 3 S 10 
2 N 9 2 E 33 2 S 5 
1 N 24 1 E 32 1 S 4 
SERVICEBERRY 3 N 0 3 E 10 3 S 0 
2 N 1 2 E 1 2 S 33 
1 N 1 1 E 24 1 S 45 
THIN-LEAVED 
HUCKLEBERRY 3 N 5 3 E 93 3 S 0 
2 N 13 2 E 98 2 S 4 
1 N 31 1 E 97 1 S 4 
SNOWBRUSH 3 N 0 3 E 40 3 S 0 
2 N 0 2 E 29 2 S 39 
1 N 0 1 E 3 1 S 12 
STICKY 
CURRANT 3 N 0 3 E 53 3 S 0 
2 N 0 2 E 24 2 s 8 
1 N 0 1 E 18 1 s 0 
FIREWEED 3 N 5 3 E 10 3 s 60 
2 N 2 2 E 14 2 s 16 
1 N 2 1 E 9 1 s 6 
WHITE SPIRAEA 3 N 0 3 E 83 3 s 50 
2 N 10 2 E 98 2 s 66 
1 N 22 1 E 98 1 s 67 
ROSE 3 N 0 3 E 23 3 s 10 
2 N 0 2 E 37 2 s 14 
1 N 1 1 E 50 1 s 24 
-X- 1 = non-burn 2 = light-burn 3 = severe-burn 
n = North E = East S = South 
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APPENDIX M 
TABLES 28-42 
PERCENTAGE CANOPY-COVER, FREQUENCY OF OCCURRENCE 
AND TREATMENT OVERLAP OF SPECIES TESTED ON 
DIFFERENT ASPECTS BURNED AT DIFFERENT INTENSITIES 
TABLE 28 
WILLOW 
North East South _ Average ^ Cover 
Non Cover 22 11 5-x- 13 
Freq. 46 9 1 
Light Cover 16 15 11 14 
Freq. 19 8 8 
Severe Cover 21 11-x- 0-"- 11 
Freq. 6 3 0 
Average % Cover 20 12 5 -/Bf 
Treatments omitted from Duncans' Multiple Range test because of 
too few observations. 
-x-x- Totals may be unequal because all numbers have been rounded off 
to whole numbers. y 
K N 
" 
7 North, east and south are represented by N, E and S, respectively, 
and non-burn, light-burn and severe-burn are represented by 1, 2 
and 3, respectively. The treatments are ordered from the largest 
treatment mean on the left to the smallest on the right. This 
exercise will indicate treatment overlap, i.e.. Table 29 shows 
(l) the results of the test indicate that treatment south aspect 
light-burn and south aspect non-bum are similar, but south light 
is significantly different from all others, (2) south aspects 
lightly burned have the highest canopy-cover and (3) Duncan's test 
has grouped the treatments into three groups implying that the 
sample treatment means in each group belong to the same population. 
The overlap of treatment means, i.e., S^ belonging to two groups, 
is a very common result of all multiple range tests and indicates 
that south non-burn is a borderline treatment. 
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TABLE 29 
SERVICEBERRY 
North East South Average % Cover 
Non Cover 
Freq. 
Light Cover 
Freq. 
Severe Cover 
Freq. 
Average % Cover 
13 5 15 11 
4 15 14 
8 10 22 13 
5 13 47 
5-x- 5-"- 30-x- 13 
1 1 l' 
9 7 22 
^2 \ 
Si N^ N^ 
®2 ̂ 2 \ 
TABLE 30 
SNOWBRUSH 
North East South Average % Cover 
Non Cover 5-;^ 5-x- 8 6 
Freq. 1 1 5 
Light Cover 5 5 19 10 
Freq. 5 14 65 
Severe' Cover 5-"- 5 0-"- 3 
Freq. 2 7 0 
Average % Cover 5 5 9 
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TABLE 31 
FIREWEED 
North East South Average % Cover 
Non Cover 5 5- 5-;(- 5 
Freq. 17 1 5 
Light Cover 5 5 11 7 
Freq. 14 6 43 
Severe Cover 5-)î- 5-"- 21 10 
Freq. 5 1 7 
Average % Cover 5 5 12 
TABLE 32 
THIN-LEAVED HUCKLEBERRY 
North East South Average % Cover 
Non Cover 15 12 11 
Freq. 30 22 1 
Light Cover 12 14 5-"- 10 
Freq. 19 19 1 
Severe Cover 8 14 ox- 7 
Freq. 4 4 0 
Average % Cover 12 13 3 
"l =1 =2 "2 "3 
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TABLE 33 
OREGON GRAPE 
North East South Average % Cover 
Non Cover 5 5 13 8 
Freq. 6 9 14 
Light Cover 5 5 13 8 
Freq. 3 4 62 
Severe Cover 0-;:- 5-;f 5-"- 3 
Freq. 0 1 1 
Average % Cover 3 5 10 -)r/C-
1 
TABLE 34 
WHITE SPIRAEA 
North East South Average % Cover 
Non Cover 6 9 6 7 
Freq. 17 17 7 
Light Cover S 8 6 7 
Freq. 9 15 29 
Severe Cover 9 5 5 6 
Freq. 2 3 1 
Average % Cover 8 7 6 -/r/C-
"3 •=! ̂ 2 "2 =2 
"2 "2 =2 «1 5 
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TABLE 35 
ROSE 
North East South Average % Cover 
Non Cover 7 5 5 
Freq. 8 27 7 
Light Cover 9 7 5 7 
Freq. 4 15 33 
Severe Cover 5'"" 5'"- 5'"" 5 
Freq. 2 2 1 • 
Average % Cover 7^5 
"2 ==2 "1 =2 ̂  \ 
TABLE 36 
STICKY CURRANT 
North East South Average % Cover 
Non Cover 5-"- 5 10 7 
Freq. 2 24 6 
Light Cover 5 5 8 6 
Freq. 7 20 20 
Severe Cover 9 5 0""" 5 
Freq. 9 12 0 
Average % Cover 6 5 6 •$B;-
^ "3 ^2 "2 ̂ 2 5 \ 
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TABLE 37 
THISTLE 
North East South Average % Cover 
Non Cover 30-x- 5-"- 9 15 
Freq. 2 2 16 
Light Cover 5-;c- 37-x- 13 18 
Freq. 2 7 56 
Severe Cover 0""- 0-"- 13, 4 
Freq. 0 0 14 
Average % Cover 12 14 12 -X—)(' 
S3 S2 S^ 
TABLE 38 
ARNICA 
North East South Average % Cover 
Non Cover 9 7 5-x- 7 
Freq. 41 13 1 
Light Cover 10 10 0-x- 7 
Freq. 15 23 0 
Severe Cover 5-x- 5 0-x- 3 
Freq. 1 6 0 
Average % Cover 8 7 2 
— So — 
TABLE 39 
GROUNDSEL 
North East South Average % Cover 
Non Cover 9 9 9 9 
Freq. 25 14 10 
Light Cover 13 14 5 11 
Freq. 13 18 11 
Severe Cover 11-"- 19 0-"- 10 
Freq. 3 6 0 
Average % Cover 11 14 5 
TABLE 40 
BEARGRASS 
North East South Average % Cover 
Non Cover 24 30 27 26 
Freq. 26 11 3 
Light Cover 16 19 29 21 
Freq. 10 13 32 
S evere Cover 22 9 5-"- 12 
Freq. 2 2 1 
Average % Cover 21 19 20 
E S S N N 
1 2 1 1 3 
\ "3 ^2 "2 5 
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TABLE 41 
STRAWBERRY 
North East South Average % Cover 
Non Cover 13-x- 12 11 12 
Freq. 4 18 25 
Light Cover 5-):- 0-"- 11 5 
Freq. 4 0 49 
Severe Cover 0-x- 5-x- 2 
Freq. 0 1 0 
Average % Cover 6 6 7 
TABLE 42 
PINEGRASS 
North East South Average % Cover 
Non Cover 22 26 37 28 
Freq. 13 15 9 
Light Cover 25 23 26 25 
Freq. 14 13 31 
Severe Cover 29 24 18^(- 23 
Freq. 3 2 1 
Average % Cover 25 24 2? 
^1 ̂ 2 ̂ 3 ̂ 2 \ 
^ S "2 \ \ "3 
